Mechanisms of insulin-like growth factor-I-induced accelerated recovery in experimental ischemic acute renal failure.
Exogenous administration of recombinant human insulin-like growth factor I (rhIGF-I) to normal rats or humans increases renal blood flow and glomerular filtration rate (GFR). In rats with ischemic acute renal failure (iARF) the peptide accelerates the recovery of renal function and tubular integrity. These latter effects may be caused by renal hemodynamic actions of IGF-I or may result from direct actions of IGF-I on injured tubular cells. To examine this hypothesis, in vivo studies were performed in rats with iARF and in vitro experiments were conducted using a model of anoxia/reoxygenation injury in primary cultures of rat proximal tubular cells. In rats with iARF, IGF-I ameliorates the rise in serum creatinine, improves GFR, increases the rate of bromodeoxyuridine (BrdU) incorporation and the mitosis score, and reduces the number of apoptotic bodies. In acutely injured proximal tubular cells, IGF-I receptor mRNA levels decrease, but the remaining receptors are functional as indicated by ligand-induced phosphorylation of the IGF-I receptor beta-subunit. In anoxia/reoxygenation-injured cells, exogenous rhIGF-I improves ATP repletion, increases 3H-thymidine and BrdU incorporation and reduces the incidence of apoptosis as determined by the TUNEL method. We conclude that rhIGF-I accelerates the recovery of renal function in rats with iARF probably through hemodynamic effects, but in addition through direct metabolic, mitogenic and antiapoptotic actions on injured tubules.